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Base on numerical simulation, we can draw the conclusion that the E F is lowering from -4.81
to -4.83 eV; meanwhile the work function φ e is increaing from 4.81 to 4.83 eV upon the temperature increasing from RT to 573 K.
Derivation S3. Estimation of carrier mobility µ
The electron mobility (µ) can be calculated from the following equations:
Where g m , µ and C g represent the transconductance, electron mobility and gate capacitance, respectively; L ch , W ch are the length and width of the B NSs FETs, respectively; ε 0 , ε r and h 0 are the vacuum dielectric permittivity, relative dielectric permittivity, the thickness of the 
Derivation S4. Calculation of R λ , EQE and D*
The responsivity (R λ ), external quantum efficiency (EQE) and specific detectivity (D*) can be calculated from the following equations: 
